678-1249 (PI 11 67) 



APPARATUS AND METHOD FOR TRANSMITTING PACKETS IN 
A COMMUNICATION SYSTEM 

PRIORITY 

This application claims priority to an application entitled "APPARATUS AND 
5 METHOD FOR TRANSMITTING PACKETS IN COMMUNICATION SYSTEM", filed in 
the Korean Intellectual Property Office on March 13, 2003 and assigned Serial No. 
2003-15735, the contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

10 The present invention relates to an apparatus and method for transmitting packet data 

in a communication system, and more particularly to an apparatus and method for aggregately 
transmitting packet data in a communication system. 

2. Description of the Related Art 

Typically, packet data for use in a communication system is transmitted over a 
15 transmission media of a lower layer, and a header information's positioned at the front of the 
packet to perform a transmission control function in a Media Access Control (MAC) layer. 
Such a packet transmission system adapts an additional frame to perform additional functions 
such as a connection control, flow control, etc., and assigns a new address to the frame to 
implement such additional functions. 

> 

20 The packet data transmission system may use idle times according to characteristics of 

a variety of protocols. For example, an IEEE 802.11 MAC protocol using a Carrier Sense 
Multiple Access (CSMA), prevents a collision between frames using an idle time period such 
as a Distributed Inter Frame Space (DIFS) or a back-off time, and receives an 
Acknowledgement (ACK) signal after a lapse of a Short Inter Frame Spacing (SIFS) time 

25 after data transmission has been completed. * 

MAC protocols 10 require some overheads 12 used for transmitting data 14 as shown 
in Fig. 1. But, these overheads may deteriorate a data throughput of the MAC layer. 
Therefore, a header compression scheme and a packet aggregation scheme have been adapted 
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to maintain a minimum length of such overheads. 

The header compression scheme prevents a header size from being increased when a 
field length assigned for Internet Protocol (IPv6) addresses is increased and an option field is 
added. 

5 The packet aggregation scheme is adapted to enhance the data throughput by 

increasing the length of transmission packets. If overheads having the same lengths are 
provided and the length of the transmission packet is long, the packet aggregation scheme 
creates a high data throughput, whereas it creates a low data throughput when the length of 
the transmission packet is short. 

10 Referring to Fig. 2, overheads 16 having the same size are added to individual packets 

22, respectively, to transmit data "1" 18 and data "2" 20. In this case, if the packet 
aggregation scheme is used, the data "1"18 and the data "2" 20 are collected in one packet 24, 
and only one overhead 26 is added to the data "1" 18 and "2" 20, resulting in reduction of 
required resources due to the omission of one overhead. 

15 However, the aforementioned packet aggregation scheme has the following 

disadvantages. First, the packet aggregation scheme must assign the same destination 
address to each of the packets to be transmitted. If packets having different destination 
addresses are collected and transmitted using a multicast or broadcast address, the packet 
aggregation scheme cannot receive an ACK signal, resulting in. unreliable packet 

20 transmission. 

Second, the packet aggregation scheme cannot provide users with high Quality of 
Service (QoS) characteristics. Because packets requiring such QoS characteristics have the 
same delay and jitter characteristics that must be maintained, a sequential packet aggregation 
cannot maintain the QoS characteristics. 

25 SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in view of the above problems, and it 
is an object of the present invention to provide an apparatus and method for solving problems 
created when packets having different destination addresses are collected, and supporting a 
QoS function. 
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In accordance with the present invention, the above and other objects can be 
accomplished by the provision of a packet transmission method for a communication system 
including the steps of: a) receiving QoS information and data rate information from an upper 
layer; b) receiving channel status information of wireless stations from a lower layer; and c) 
5 creating an aggregation packet according to the received information, and transmitting the 
created aggregation packet to a MAC layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advantages of the present invention 
will be more clearly understood from the following detailed description taken in conjunction 
10 with the accompanying drawings, in which: 

Fig. 1 is a view illustrating a frame structure of conventional packet data; 

Fig. 2 is a view illustrating a conventional packet aggregation scheme; 

Fig. 3 is a view illustrating a packet aggregation scheme in accordance with a 
preferred embodiment of the present invention; 

15 Fig. 4 is a view illustrating a multicast aggregation packet in accordance with a 

preferred embodiment of the present invention; f 

Fig. 5 is a view illustrating a unicast aggregation packet in accordance with a preferred 
embodiment of the present invention; 

Fig. 6 is a view illustrating a detailed block diagram of an aggregation module shown 
20 in Fig. 3 and its associated operation in accordance with a preferred embodiment of the 
present invention; * 

Fig. 7 is a view illustrating a detailed block diagram of a classification module shown 
in Fig. 6 in accordance with a preferred embodiment of the present invention; 

Fig. 8 is a conceptual diagram of the case where a wireless station transmits a packet 
25 to a wireless access point in accordance with a preferred embodiment of the present 
invention; 
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Fig. 9 is a view illustrating transmission/reception operations of aggregation packets 
for use in a wireless station in accordance with a preferred embodiment of the present 
invention; 

Fig. 10 is a conceptual diagram of the case where a wireless access point transmits a 
5 packet to a wireless station in accordance with a preferred embodiment of the present 
invention; and 

Fig. 1 1 is a view illustrating transmission/reception operations of aggregation packets 
at a wireless access point in accordance with a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 Preferred embodiments of the present invention will be described in detail with 

reference to the annexed drawings. In the drawings, the same or similar elements are 
denoted by the same reference numerals even though they are depicted in different drawings. 
In the following description, a detailed description of known functions and configurations 
incorporated herein will be omitted when it may make the subject matter of the present 

1 5 invention rather unclear. 

The present invention relates to an apparatus and method for creating/transmitting 
frames in a communication system. 

The principle of the present invention will now be described in detail with reference to 
Fig. 3 showing a packet generator. Referring to Fig. 3, the inventive communication system 

20 comprises an aggregation module 300, an upper layer 310, and a Media Access Control 
(MAC) layer. An aggregation module 300 collects packets received from an upper layer 310, 
and transmits the collected packets to a MAC layer 330. i The aggregation module 300 
creates all determinations associated with the collected packets, and controls the creation and 
processing of the collected packets. The aggregation module 300 receives Quality of 

25 Service (QoS) session information and buffer status information from the upper layer 310, 
and obtains recognizable data rate information on the basis of the received information. The 
MAC layer 330 receives channel status information of wireless stations utilizing the present 
invention. The aggregation module 300 CQllects packets on the basis of the prior-received 
information,* and transmits an aggregation packet created by the received information to the 
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MAC layer 330. 

The present invention adapts an aggregation packet classified into a multicast 
aggregation packet and a unicast aggregation packet to support a QoS function while solving 
an aggregation problem of packets having different destination addresses. 

5 Referring to Fig. 4, a multicast aggregation packet 332 includes packets 334 having 

different destination addresses 336 in one multicast packet. Therefore, a destination address 
is equal to a multicast address 340, and contains data count information indicating the number 
of collected data packets. A data section includes a plurality of packet information 
composed of a destination address 336, a data length 338, and data of individual packets 334. 

10 Referring to Fig. 5, the unicast aggregation packet 342 collects a plurality of packets 

344 having the same destination address 346 in one unicast packet. The unicast aggregation 
packet 342 does not need a destination address different from the multicast aggregation 
packet 340 (Fig. 4). Therefore, except for such a destination address, the unicast 
aggregation packet 342 has the same format as the multicast aggregation packet 332 (Fig. 4). 

15 Referring to Fig. 6, information downloaded from the upper layer 310 (Fig. 3) to the 

aggregation module 300 is QoS parameters 620 for every session, and information received 
from a lower layer is channel status information 640 of individual wireless stations (not 
shown). The aggregation module 300 receives data rate parameters from a Queue 610 and 
creates station status table information 630 upon receiving information from the upper 310 

20 (Fig. 3) and lower layers, and transmits the created station status table information 630 to a 
packet classification module 600. The classification module 600 creates a multicast packet 
or a unicast packet using a prescribed method and transmits the created packet to the lower 
layer. 

* • 

Referring to Fig. 7, the classification module 600 includes a packet analyzer 710 for 
25 constructing packets stored in the Queue 610 in the form of a parameter on the basis of the 
information from the station status table 630 and the data rate from Queue 610, and transmits 
the constructed packets denoted by parameters to an aggregation analyzer 730. The 
aggregation analyzer 730 determines how to collect the packets- using information received 
from the packet analyzer 710, and creates grouped packets, individual grouped packets are 
30 transmitted to a multicast aggregation packet generator 750 or a unicast aggregation packet 
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generator 760 according to a control signal of the aggregation analyzer 730. In other words, 
the aggregation analyzer 730 determines an aggregation method of packets. 

Packets having the same QoS method may all be included in the same group, and may 
be applicable to all aggregation methods. Packets for use in wireless stations having a 
5 wireless channel status where a reliable transmission is guaranteed may use a multicast 
aggregation method. Other packets having other wireless channel status where such a 
reliable transmission is not guaranteed may use a unicast aggregation method. 

The aggregation packet generator is composed of a multicast aggregation packet 
generator 750 and a unicast aggregation packet generator 760, and creates a multicast 

10 aggregation packet or a unicast aggregation packet according to a control signal of the 
aggregation analyzer 730. In more detail, the multicast aggregation packet generator 750 
and the unicast aggregation packet generator 760 collect grouped packets shown in Figs. 4 
and 5. As shown in Figs. 6 and 7, the multicast aggregation is transmitted to a MAC layer 
according to a No-ACK policy, and the unicast aggregation is transmitted to the MAC layer 

1 5 according to an ACK policy. Because the multicast aggregation packets are transmitted only 
to wireless stations for performing reliable transmission, a reliable transmission can be 
guaranteed even though they are transmitted using the No-ACK policy. 

Fig. 8 shows a conceptual diagram of a wireless station transmitting a packet to a 
wireless access point in accordance with a preferred embodiment of the present invention. 
20 In the shown example an IEEE 802.11 station (STA)*702 transmits packets to a 
wireless Access Point (AP) 704. The station, 702 serving as a wireless station, 
unconditionally transmits packets to a wireless AP 704 irrespective of a destination 
address, such that all packets are transmitted using a unicast aggregation method. 

Fig. 9 illustrates transmission/reception operations of aggregation packets for use in a 
25 wireless station in accordance with a preferred embodiment of the present invention. The 
transmission data is created by an application program 910. The created transmission 
data is stored in a buffer manager 920 and is collected by an aggregation module 930. 
The aggregation module 930 collects as many packets as MAX_FRAME_SIZE data of 
a MAC layer on the basis of buffer status information and transmits the collected 
30 packets (also called an aggregation packet) to the frame generator 940, which adds a 
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header to the aggregation packet. The aggregation packet having the header is 
transmitted to an AP 704 (Fig. 8) over a frame transmitter 950. 

Packet reception is performed in the order of a frame receiver 990 to a frame analyzer 
980to an aggregation analyzer 970 and then to a buffer manager 960. 

5 Fig. 10 illustrates a wireless AP transmitting a packet to an STA 702 in accordance 

with a preferred embodiment of the present invention. According to channel status 
information, a wireless AP 704 adapts a multicast aggregation to a wireless station having a 
reliable channel status and adapts a unicast aggregation to other wireless station having no 
reliable channel status. 

10 Fig. 11 is illustrates transmission/reception operations of aggregation packets at a 

wireless AP 704 (Fig. 10)in accordance with a preferred embodiment of the present invention, 
where transmission data is created by a bridging module 1100 . The created transmission 
data is stored in a buffer manager 1110, and is collected by an aggregation module 1120. 
The aggregation module 1120 collects as many packets as MAX_FRAME_SIZE data of a 

15 MAC layer on the basis of buffer status information, and transmits the collected packets (also 
called an aggregation packet). The frame generator 1 130 adds a header to the aggregation 
packet. The aggregation packet having the header is transmitted to an AP over a frame 
transmitter 1140. Because the wireless AP needs channel information for every wireless 
station, the wireless AP stores addresses and channel status information of individual frames 

20 in a station information manager 1150 whenever frame reception is accomplished, and then 
transmits the stored addresses and channel status information to the aggregation module 1 120. 
Upon receiving the stored addresses and channel status information from the wireless AP 
704 (Fig. 10), the aggregation module 1120 transmits a packet to a station according to a 
unicast aggregation scheme and a multicast aggregation scheme. 

25 Packet reception is performed in the order of a frzpie receiver 1190 to a frame 

analyzer 1180, to an aggregation analyzer M70, and then to a buffer manager 1160. The 
frame analyzer 1 1 80 stores addresses and channel statuses of individual frames in the station 
information manager 1 150 whenever frame reception is accomplished. 

As apparent from the above description, the present invention can support a QoS 
30 function while solving an aggregation problem of packets having different destination 
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addresses. The present invention creates grouped packets haying the same characteristics in 
consideration of QoS parameters of individual sessions, and then uses a packet aggregation 
scheme, resulting in no system complexity due to the packet aggregation of an upper layer. 
That is, there is no need for the MAC layer to further include a QoS scheduler. Such an 
5 aggregation method according to the present invention reduces the number of overheads, 
resulting in an increased data throughput of the MAC layer. The multicast aggregation for 
use in a wireless station reduces the number of overheads, and increases the data throughput 
using a No-ACK policy. Because such an aggregation policy exists in an upper layer of a 
MAC protocol, it can be implemented in the form of a software configuration, such that it can 
10 be developed at a low cost within a short period of time. 

Although the preferred embodiments of the present invention have been disclosed for 
illustrative purposes, those skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing from the scope and spirit of the 
invention as disclosed in the accompanying claims. 
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